When a non-Newtonian fluid is subjected to a large strain field, nonlinear effects become important and Curie's principle breaks down. It consequently becomes possible for the strain field to modify the diffusive mass current and the self-diffusion coefficient becomes a second rank tensor with field dependent components. This behavior can be of importance in some chemical engineering applications such as mixing and stirring. In order to study the self-diffusion tensor (SDT) in more detail, Cummings et al. ' performed an extensive nonequilibrium molecular dynamics (NEMD) study of a Lennard-Jones fluid undergoing Couette flow. Their work will hereinafter be referred to as I. The strain field was simulated by employing the Sllod equations of motion.2 Starting from a microscopic definition of the particle density which is equivalent to the selfpart of the van Hove space time correlation function they obtained a statistical mechanical expression for the mean square displacements (MSDs) of the molecules in the fluid. By inspection of the functional form of the MSDs they postulated Green-Kubo (GK) relations and a NEMD color conductivity algorithm for the various components of the SDT. The GK relations have later been proved rigorously by Evans3 but the color conductivity algorithm has been found to be wrong.4 The connection between the statistical mechanical expressions for the SDT and the experimentally measurable diffusion coefficients was established by comparing the microscopic MSDs and the MSDs obtained from the solution of the convective diffusion equation, where the SDT was assumed to be diagonal. The lack of a solution of the macroscopic convective diffusion equation for a diffusion tensor of arbitrary symmetry was a restriction of the analysis in I. The statistical mechanical MSDs include off diagonal elements and the GK simulations in Ref. 4 also imply that there should be small but nonzero off diagonal elements.
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The purpose of this comment is to resolve this discrepancy by solving the convective diffusion equation with the proper SDT.
When a fluid undergoes Couette flow, with the strain rate y-&,/dy, the diffusion tensor in a Cartesian coordinate system is given by (1) The xz, yz, zx, and zy components are zero for any fluid subjected to a Couette strain field, not only simple fluids. Substituting this tensor into the convective diffusion equation gives These relations are compatible with the corresponding microscopic MSDs in I. Thus it is possible to achieve consistency by solving the convective diffusion equation with the correct SDT.
Another interesting feature of the above solution is that only components of the symmetric part of the diffusion tensor, such as Dxy + Dyx remain whereas the antisymmetric components such as Dxy -Dyn vanish. The reason for this can be understood by rewriting the diffusion tensor as a sum of a symmetric and an antisymmetric tensor, 
where and A is the vector (O,O,D,, -Dxy) . This equation is also true even if the xz,zx,yz, and zy components are nonzero. The absence of D" means that it is impossible to evaluate the full self-diffusion tensor by concentration measurements or methods based on the mean square displacements. The existence of a nonsytietric diffusion tensor has recently been observed in simulations of Lennard-Jones fluids under shear." Experimentally, a nonsymmetric SDT can be obtained, at least in principle, by simultaneous measurements of the mass current and the concentration gradient. Finally, we note that the preexponential factor in Eqs. (9) and ( 14) in I has accidentally been divided by a factor of 2.
